BMP7/ActRIIB regulates estrogen-dependent apoptosis: new biomarkers for environmental estrogens.
A ligand-receptor pair, bone morphogenetic protein-7 (BMP7) and activin receptor IIB (actRIIB), was identified from a pool of DNA fragments recovered from MCF7 cells treated with 17beta-estradiol (E2) by chromatin immunoprecipitation with antiestrogen receptor-alphaantibody. The E2 responsiveness of both genes was confirmed in MCF cells and in the mouse uterus. Repeated treatment with E2 resulted in decreased expression of both actRIIB and BMP7 mRNA in the uteri of ovariectomized mice. A single oral administration of bisphenol A (BPA), an environmental estrogen, inhibited actRIIB and BMP7 expression and apoptosis in the luminal epithelium of the mouse uterus at diestrus (or early proestrus). This decrease, due to BPA administration, was restored by an estrogen receptor (ER) antagonist suggesting that it is mediated through ERs. These results suggest that E2 and BPA suppress estrogen-dependent apoptosis of epithelial cells of the endometrium through down-regulation of actRIIB and BMP7. Thus, we propose that BMP7 and actRIIB, a ligand-receptor pair, are involved in regulation of the apoptotic signaling pathway and might therefore be new biomarkers of the effects of environmental estrogens on the female reproductive tract.